Abstract.
of a parameter is estimated regarding the long-term evolution of the mean sea level or its variability at global or 3 regional scales. In the following, the term "error" is considered as a quantity that would be removed if it was 4 known whereas the term "uncertainty" is associated with the confidence that can be attributed to the estimation 5 of a given parameter. 
Format of altimeter data 7
As presented earlier, the assessment of a single altimeter missions is based on the collocation of each in-situ 8 profile (linearly in space and time) with grids of 10-days box-averaged along-track SLA with boxes of 1° latitude 9 x 3° longitude in order to take into account the number of altimeter tracks per cycle and also the rather zonal 10 ocean circulation because of the Coriolis force associated with the rotating effect of the Earth. The sensitivity of 11 the method to this size of boxes is estimated by comparing the results with 1°x1° grids of along-track altimeter
12
SLA. The amplitude and phase of the annual signal of the SLA -DHA differences are not affected by this 13 change of box size, neither the trend of the differences (not shown).
14
The variance of the SLA-DHA differences is computed for the time series of each Argo floats, using 
Error of collocation

20
The variability of the SLA -DHA differences are larger in regions of high ocean variability since the collocation 21 of altimeter and in-situ measurements is performed by interpolation of 10 days box-averaged along-track SLA at the position and time of each Argo profile. Hence, the time of two co-located altimeter and in-situ measurements 23 may not be strictly the same and the associated impact may be higher in areas of high ocean variability where the 24 ocean state may change significantly within less than 10 days. Note that this effect could be reduced by 25 computing maps of altimeter measurements by optimal interpolation. However, this is very time consuming 26 since a set of grids has to be computed for a specific mission as soon as the impact of a new altimeter standard 27 has to be evaluated.
28
In order to estimate the error of the method associated with these regions of high ocean variability, the 29 comparison of altimeter data with Argo measurements could be performed after removing areas where the ocean 30 variability is higher than a given threshold. In terms of spatial coverage, the lower this threshold, the larger areas 31 are removed. The detection of altimeter drift is not affected by the exclusion of areas of high ocean variability.
32
Indeed, the 2.07 mm/yr trend of the mean differences between SSALTO/DUACS and Argo DHA (900 dbar 33 reference) is not significantly changed when areas of ocean variability higher than 100 cm 2 are excluded (2.16 34 mm/yr). This will be confirmed with results described later in this paper regarding the sensitivity to the spatial 35 sampling of the Argo network. Figure 6 (left) illustrates that the lower the threshold on the ocean variability, the 36 larger areas are removed and thus, a lower number of observations is available. The right panel indicates that 37 when larger areas are removed, the correlation between altimeter SLA and Argo DHA gets lower and the rms of 38 the differences (expressed in percentage of the altimeter variance) increases. This suggests that the areas of large 39 ocean variability significantly contribute to the global statistics computed between altimetry and Argo data.
40
Ocean Sci. Discuss., doi:10.5194/os-2015 Discuss., doi:10.5194/os- -111, 2016 in particular the same inter annual temporal reference. This does not affect the global trend differences but it 10 directly impacts the trend differences at regional scales. In addition, the detection of the evolution provided by a
11
new altimeter standard or product in terms of global correlation between all collocated altimeter SLA and in-situ
12
DHA may be distorted whether the temporal reference is homogeneous or not between both types of data. 
30
The analysis of altimeter absolute drift requires a good accuracy of the long term changes in ocean mass (trends,
31
inter-annual to decadal variations) and two important corrections have to be taken into account for such analyses.
32
The first one is the Glacial Isostatic Adjustment (GIA) which is a gravity effect. It is related to the Post Glacial assess the current mass movements. The GRACE ocean measurements have to be corrected of a GIA of 1.1 suggests that the reduction of the number of floats (and thus of the spatial coverage) has also no significant 24 impact on the detection of altimeter drifts at regional scale.
25
In addition, Figure 12 shows the Taylor estimation. This will be further illustrated in the following section.
37
Reference depth of Argo profiles
38
The integration of the Argo T/S profiles for the computation of the in-situ steric dynamic heights requires a 39 reference level (pressure) and the deeper the reference level, the more information from the T/S profiles is taken 
36
The estimation of the absolute altimeter mean sea level drift requires the additional information related to the 37 mass contribution to the sea level that can be derived from GRACE satellite measurements. We have shown that
38
there is a strong sensitivity to the different datasets available. In addition, regarding the long term trend of the 39 global MSL, there are significant uncertainties associated with the GIA correction (0.3 mm/yr), the geocenter 
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1 Figure 8 : Amplitude of the annual cycle of the differences between Jason-1 altimeter SLA and Argo DHA only 2 (red) or between SLA and DHA + ocean mass (GRACE GRGS V3) (in blue).
Ocean Sci. Discuss., doi:10.5194/os-2015 Discuss., doi:10.5194/os- -111, 2016 Manuscript under review for journal Ocean Sci. arbitrary vertical offset has been applied to the curves for clarity.
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